To the Editor:

Hypersensitivity pneumonitis (HP) is a respiratory disease caused by an inappropriate immune response to environmental antigens affecting the small airways and lung parenchyma. With an incidence of 0.3--1.94 cases per 100 000 per year \[[@C1], [@C2]\], HP is the third cause of interstitial lung disease (ILD) \[[@C3]\]. Seven to 17% of patients with HP report a positive family history for ILD \[[@C4], [@C5]\], suggesting predisposing genetic factors.

Albeit often difficult to achieve, antigen identification and avoidance is the cornerstone of disease treatment. Whether environmental inquiries have an effect on antigen identification still remains elusive. Regarding potential biomarkers, serum specific antibodies may underpin a diagnosis of HP in an appropriate clinical context \[[@C6]\], but their role is debated, given their presence in antigen-exposed asymptomatic individuals \[[@C7]\]. We report a case of familial HP in two first-degree relatives possessing the promoting HLA-DRB1\*13 allele in which home inquiry permitted antigen identification (moulds in the family car) and eradication, while specific serum precipitins mirrored the clinical course.

A 25-year-old non-smoking female patient was referred for progressive non-productive cough and shortness of breath over a 2 months course (from June to July), culminating at modified Medical Research Council (mMRC) grade 3 dyspnoea. She had no relevant medical history and was not taking any medication at that time. She had been hospitalised in another centre twice for episodes of acute respiratory failure in the past couple of months, where a working diagnosis of acute asthma exacerbations had been made, leading to the prescription of long-acting β-agonists, inhaled and oral corticosteroids, followed by a rapid improvement. However, symptoms eventually relapsed after treatment discontinuation. A thorough environmental history could not identify any favouring exposure. At presentation, the patient was tachypnoeic (30 breaths·min^−1^), tachycardic (118 beats·min^−1^) and desaturated at room air (O~2~ saturation 87%). Arterial blood gas revealed a oxygen tension (*P*~aO~2~~) of 60 mmHg, a carbon dioxide tension (*P*~CO~2~~) of 45 mmHg and a pH of 7.45. She had mild inflammation in her bloodwork with a C-reactive protein level of 20 mg·L^−1^ (normal value \<5 mg·L^−1^). The patient was hospitalised and received oxygen supplementation. Chest CT showed bilateral diffuse ground-glass opacities associated with areas of mild air-trapping. Spirometry displayed a restrictive pattern (forced vital capacity (FVC) 44% of predicted values) associated with a profound alteration of diffusion capacity (25% of predicted values) ([figure 1a](#F1){ref-type="fig"}). Auto-antibody determination could not find any signs of underlying systemic disease. Broncho-alveolar lavage demonstrated a high lymphocyte count (66% lymphocytes) and serum precipitins were positive for *Cladosporium herbarum* (5.8 times the upper limit of normal (ULN), [figure 1a](#F1){ref-type="fig"}). A confident clinical diagnosis of HP was made and a treatment with systemic steroids was started.

![a) Evolution of forced vital capacity (FVC) and specific (s)IgG for *Cladosporium herbarum* for both patients over time. The red line represents *Cladosporium* spp. outdoor air concentrations as measured by the national aerobiological surveillance network. The upper limit of normal (ULN) for sIgG for *C. herbarum* is represented by the dotted line, FVC percentage of the predicted value and sIgG levels are shown on the left *y*-axis, while *Cladosporium* spp. outdoor air concentrations are represented on the right *y*-axis. The clinical course of the patients is displayed underneath, with solid grey bars representing symptomatic periods and blue bars corresponding to corticosteroids intake timings. Upon relapse of the disease, a rise in the outdoor concentrations of *Cladosporium* spores as well as of the antibody levels is observed. b) Mould culture strips obtained from the ambient air in the patient\'s environment. The patient\'s car (sample 2) displayed a very high number of *C. herbarum* colonies. AU: arbitrary units; CS: corticosteroids.](00233-2020.01){#F1}

The patient reported that her mother, living in the same house, had experienced similar symptoms within the same time frame. Concordant clinical signs, HRCT showing diffuse ground-glass opacities and marked BAL lymphocytosis (93%) and inflammation (633 nucleated cells·µL^−1^), led to an HP diagnosis, for which we also started oral steroids.

Despite the absence of a clear exposure at first interrogation, *C. herbarum*-specific IgG were determined during a visit at our outpatient clinic and also showed supra-normal levels ([figure 1a](#F1){ref-type="fig"}).

A local environmental inquiry was ordered at the patients\' home and revealed a high *Cladosporium* spp. burden in the family car with which they frequently carpooled ([figure 1b](#F1){ref-type="fig"}). The vehicle was removed and under their treatment regimen both rapidly improved their clinical and radiological status and their lung functions. To investigate a possible shared genetic background, we performed HLA typing, revealing the presence of the DRB1\*13 allele in both patients.

In May of the following year, they simultaneously experienced a relapse of their symptoms. Lung function tests were altered ([figure 1a](#F1){ref-type="fig"}) and IgG specific for *C. herbarum* were again elevated ([figure 1a](#F1){ref-type="fig"}). Both the initial episode and the relapse coincided with seasonal concentration peaks in *Cladosporium* spp. in the outdoor air (\>30 000 spores·m^−3^ in July 2018, \>2500 spores·m^−3^ in May 2019) according to the measurements of the national aerobiological surveillance network (Sciensano, Belgium). Under medium-dose oral steroid treatment (starting at 16 mg methylprednisone then tapering), both patients experienced a favourable clinical evolution. They did not relapse ever since.

These cases illustrate several areas of uncertainty in HP, including the role of genetic background and the inclusion of environmental inquiries and environment in diagnosis strategy.

The majority of gene polymorphisms linked to HP relate to inflammation (TNF-α), antigen processing (PSMB8), transport (TAP1) and presentation pathways (MHC II) \[[@C8]\]. Similar to observations in idiopathic pulmonary fibrosis, chronic HP patients also display increased rates of mutations in telomere-related genes \[[@C5]\] as well as in the rs35705950 MUC5B polymorphism \[[@C9]\], suggesting potentially shared pathogenic mechanisms in the development of fibrosis. Additionally, a recent publication has linked HLA-DRB1\*03:01 with mortality in HP \[[@C10]\], and one study has specifically analysed the presence of several HLA alleles and TNF polymorphisms in familial HP, reporting increased frequencies of DRB1\*04:07, DRB1\*04:05, DRB1\*11:01, DRB1\*13:01 and TNF-238 GG in affected individuals \[[@C11]\]. In our case, both patients possessed the HLA-DRB1\*13 allele, in accordance with previous data, further reinforcing this link.

Antigen identification forms one of the pitfalls in HP treatment as it is only achieved in 40% of cases \[[@C12]\]. Unfortunately, mortality is higher in patients in whom the causative agent cannot be singled out \[[@C13]\]. Specific serum IgG (sIgG) directed towards the offending agents represent a potential diagnostic clue, but are more reflective of exposure than pathogeny, as suggested by the presence of elevated IgG towards harmful antigens in asymptomatic farmers \[[@C14]\] and their low sensitivity \[[@C15]\]. Conversely, the presence of positive sIgG in the context of suspected HP has a strong positive predictive value \[[@C6]\]. Variation of sIgG levels makes their interpretation even more complex. *Cladosporium herbarum* precipitins paralleled disease course in our report, illustrating their possible use as predictive markers. Nonetheless, whether the titre increase preceded the flare, thus reflecting a relapse-predicting value, or developed synchronously, merely indicating re-exposure remains to be determined.

Additionally, further studies are required to evaluate the exact impact of outdoor and indoor air quality, especially regarding fungal spore concentrations on disease course. Currently, no data are available regarding potentially harmful concentrations in the context of HP. Nevertheless, in our case, the elevated *Cladosporium* burden present in the car may have served as an initial trigger while the mild relapse coincided with elevated outdoor *Cladosporium* spores levels.

As illustrated by our case, environmental inquiries may allow 1) identification of sources that were not suspected during the patient visit, 2) sampling of antigens and 3) better identification of the contamination source. To our knowledge, only one pilot study has evaluated the potential benefits of this intervention, showing high IgG positive rates in HP patients deemed to have ongoing exposure \[[@C16]\]. The location labelling of the samples allowed for targeted practical advice regarding avoidance, possibly resulting in less drastic and more efficient removal of the source. Regarding our patients, home investigation allowed the detection and eviction of a mould contamination source which would otherwise certainly have been missed, likely leading to milder disease course. Next to these incidental data, prospective trials studying cost-effectiveness and long-term outcome should be performed to substantiate the role of those surveys.
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